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DEPARTMENTS. 



Note. All solutions of problems, problems for solution, and other department contributions should 
be sent direct to The American Mathematical Monthly, 1227 Clay Street, Springfield, Mo. 



SOLUTIONS OF PROBLEMS. 



Note. The following problems were received too late for publication: Calculus No. 200, and Ge- 
ometry No. 26S, solved by Q. W. Greenwood. Credit is also given to J. Scheffer for solutions of Calculus 
No. 201, Diophantine Analysis No. 127, and Geometry No. 262. 



ALGEBRA. 

237. Proposed by F. P. MATZ, So. D., Ph. D., Reading, Pa. 

Solve x* +y + s=12 (1); x+y*+s=8 (2); x+y+z*=6.....(S). 

Solution by L. £. HEWCOMB, Los Gatos, Cal. 
Since (3) from (1) gives z 2 -a;=6 + z 2 -2:, .-. x=t±x/(6l + z°--z) (4); 

(3) from (2) gives r=4±l/( 2 i +«*-«) ( 5 )- 

Substitute these values for x and y in (3); then £+j/(6£+3 s — z)+i + 
v / (2i + z s -z)+z , >=6. 

Whence [i/(6i+8 I -0+i/( 2 i+ t,, -«)] , =(5-« , ) a (6). 

After expansion and transposition, (6) becomes 2|/[(6£+z 2 — z) 
(2£ + 02— g)]=g± — 12s*+22+]6&. Square both numbers; then z s — 2Az«+4z s + 
173 S 4_40s' -430s 2 +100s + 216=0. The roots are e= + l, +■ .204923, +2.39427, 
+3.48865, -3.806118, -2.36109, -2.09446, -.67044. 

Similarly two equations, one involving x, the other, y, are derived ; or the 
values of x, y may be found from (4), (5), respectively. These values are : 

a;=3, +3.3983, -2.59649, -3.3642, -4.45405, -3.2664, +4.06808, +3.21476; 
y=2, -1.5976, +2.86394, -2.80636, -4.0324, +3.69155, -2.4548, +2.33574. 

Also solved by A. H. Holmes, J. Scheffer, G. B. M. Zerr, and the Proposer. 



338. Proposed by S. A. COREY, Hiteman, Iowa. 

w+1^3(>+3;r 5(ra + 5) ' "" J l_0-1) ' 3(>_3) 

1- + -, =— , n being an even positive integer and l—n — 1 

n — 5) l(n — l) J 



Prove that - . - 1 - + kt~^ + jr, ... ":— x + =i [ (w _ 1) + o7r^ ' '' 



5(n_5) n l(n-l) 

Solution by J. SCHEFFER. A. M., Hagerstown, Md. 

Putting successively m=?., 4, 6, 8, — m, we get 

1^+0+577+ admf.=Ka-i)+a-i)+a-+)+ ]=*(i)=*. 



179 



EB+O+oV =iCG-i)+(i-T)+(*-i)+ ]=i(i+i)- 

r7+0+m + =tf<*-*)+(W)+(i-A)+ ]=Ki+i+*). 



L_4.__L_. L_^ a-f_J_|7i -i ^ 

l(2m4-l)" + "3(2m+3) + 5(2j»+5) + 2m LA 2w + l/ 

+ ~2mT3~) + (* ~2^T5") + J = ~2m\ 1 + ^ + * + 2^=t) - 

Beginning in the finite series in the second member of this equation with 
the last term, we have 

1.1 1 

■ + eto — r^: + a< i ml. 



l(2m+l) : 3(2m+3) 5(2m+5) 

2m l_2m-l T 2m-3 T 2m-5 ^ 2m-(2m-l)J 
Putting 2m— m, we get 

i , i i ( _ i r i j_ _i_ , x -i 

w + l + 3(w+3) + 5(w+5) + _ KLw-l + K-3 + n-5 + T J ( '" 

— J_ _L JL -J- JL JL . +JL i 

n "n— 1 « w — 3 n 'n—5 « 

= W^1~1T/ + H^T3 _ ir/ + nr-^5 _ "nTy + n^IV* w~) 

.1.1,1, 



"■ w + 1^3(«+3)^5(w+3) T 

^ Li=l + 3(w-3) + 5(«-5) + (M-l)lJ ~ "FV 1+ ^ + * + »7=~1/J (II) " 

Adding (I) and (II), we have 

2 Ln+l + 3(w+1)" + "5(k+5) + J = j~1 + 3 (w-3) + 5 <>-5) + (n-l)l 

1 . 1 1 



" w+l" r 3(H+3) T 5(n + 5) 



+ 



180 



= *[^i + soCT) 4 5o?=5) + (i=ryi]" Q - E - D - 



Also solved by G. W. Greenwood, G. B. M. Zerr, and the Proposer. 
239. Proposed by J. J. KEYES, Fogg High School, Nashville, Tenn. 

Solve V(41+*0+V(41-a0=4. 

Solution by W. L. TETON, Cornell University, Ithaca, New York. 

Denote the equation by m+w=4 (1). Then m 4 +w 4 =82 (2). 

Raising (1) to the fourth power, subtracting (2), and dividing by 2, we 
obtain 

2mw(m + n y —m 2 n z =87, 
i.e., »w*n 8 — 32m»=87. 

mn=Z or 29. 
m=l, 3, 2±5i. 
/. 41+0=1, 81, 41 ±840*. 
£=±40, ±840i. 

Also solved by P. S. Berg, G. W. Greenwood, J. J. Keyes, F. P. Matz, J. Scheffer, J. Edward San- 
ders, Jacob Westlund, and G. B. M. Zerr. 

840. Proposed by F. P. MATZ, Sc. D., Ph. D. 

Solve a s x+J> i y=ax i +l>y i =x 3 +y a . 

I. Solution by G. W. GREENWOOD. II. A., Professor oi Mathematics and Astronomy, McKendree College, 
Lebanon, III. 

We have (x 3 -\-y s )(a 2 x+l> s y)=(_ax i + &y 8 ) 2 , from which we obtain :n/=0, 
and ay=lx. Substituting in either of the original equations we obtain for x, y 
the pairs of values (0, 0), (a, &). 

II. Solution by A. H. HOLMES, Brunswick, Maine. 

From a*x-\-b 2 y=ax i -\-by i we have ax(a—x)=by(y—b) (1). 

From ax i -\-iy z =x 3 +y 3 we have x 2 (a—x)=y 2 (y—b) (2). 

Dividing (1) by (2), iL= — . .-. y=— x. 

, b s x 2 b 3 x a*+al> 3 j a s Z>+& 4 

:.a % x— ax 2 = — - — - — . :.x= - ' „ ; y— — x— — - ' . 

Also solved by M. R. Beck, M. E. Graber, B. P. Flnkel, J. E. Sanders, Elmer Schuyler, G. B. M. 
and the Proposer. 

241. Proposed by L. E. NEWCOMB, Los Gatos, Cal. 

Sum to infinity ^ + 1 + ^+^+^+^+ (1). 

Solution by ELMEE SCHUYLER, Brooklyn, New York. 
Separate the denominators into their prime factors; then (1) becomes 

1.2 + 1.3^ 1.2.4 + 1.2.3.5 ^ 1.2.3.4.6 K h 



